1 • 

fret &mm vtz^tftm^m 

^3t#Ri^^^^— h7^77^- (FRET) Lfc^^ 
^@S^ffl^^-r^7i46cD^7t^^, Ml^^^rc7)^Jffl^K-t-^ 0 J: "mime 

R E T £rff ftftffi v n T » Jfci" 5 - t * ¥tWL t -t 6 ft* IHJ f BZf^ffl % 

#l©^*ff9wi^"Ct5. LTf*. Aequorea victoria 

S^lM)tiaS (GFP)MT*fc5, Miyawaki fife (1997) Nature, 388, 
882-887 tCfi, GF PfcS^V^C a 2+ ^^Pm^ffi«^HTVN^ 0 

Ofrte, ^F B 1©TOffl©M^a ^g^i-T^FRE 
T(cX^< j5fe<DmV&s Miyawaki fife (1997) Nature, 388, 882-887 fcgEicSih, 

-OO FRET ma!) T% '5Im^W^ i ^ , 9<D^^Mi-^-i:^-^ , 9^ fll&tf* fife 
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-I » 

*38WI4* lifts 6 ft £ #*f4fcft ©^Sf^ffl Srffi^d^o^lfcWJ-tfe ttii" S C 
^Srf«JfflbT, *^FRET C****^*/!'^— <E») KS^fc^ftjf^IgS: 

r © £fl JL m <5 V x X ^fife b fcfc tf> T? fc 5 o 
BP*,, #*9§fcJ:mi* ^Wttft* s ie^Xttf^fflbTig^3K©Scf*:«3&Sr^k 
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£r£b<te, ^^^tt^SfiS Venus -CfeS. 

ft* b< «\ ^«f4fcK©ai»K^Itt*^^a y >"?£>5c 

b < tt, m^y^ Kfife^tt, 5: **»1&gl*-7— - if (skMLCKp) % ¥ 

d-S^e**-*-— If (sroMLCKh #/We y if II (CaMKIIh 7J 

/Vf^^rly^ * Y ^7-— if x ts As 9 s%*? ]) ^ s 

* y 7— if=^7— i?\ Ca2+ATP T— if, 59 Kda tfc * * ^ ^ 7 — £ (PDE) % 60 Kda 
*7*i;x777^ (PDE), - h y -7 7^^ K^y^- ir\ Ii77=D^> 
^7*— t?, Bordetella pertussis Ty*=- V 7— =• a — n ^E- v'.a. y >\ 

MJy, ^ y * h^;Wb77-yu yf- c if s«(marcks) , 

MacMARCKS (F52) N b~Adducin N t — h 3 7 7 S 6® HSP90a x \i Yfti&^&.V 4 
;^xy^n-/^y^7°D7-ry 160(HIV-1 gpl60) % 7'7y^^-* 
^-^^a^-I(BBMHBI), ^^v^fifUMHCh -?*Y'*7^, ^Vl-TJ 
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=f^^±? \s^M { 8fflfo&Xk^ g ?' K (viPh#* h V ^^m^-ff- K (GlPh 

yjti.D)V^?y=L ]) Vjjg-^-T^ K-2 (Model K CBP2) <D # i? zjl ]) Vf* 

#i£l< w:, y ^^lii^fe 3 or^taim 

(1) w^t^wo^at^MHi^gjttis^xs ; 

(2) K-*— fifc^SrjaiBS*5Xa ; 
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-I 

mmm^u^m.-< mmcm mmmx n^-< ??-*^-rz> 

m 1 I*. ^mW^ytm^mX-frZ W-cameleon W-SCAT Ofltit St^To 

*mw<Di&ft.m7jkmte. ^mm^^xm^m vxm^m<D±i^m^mt 
mnifiw&xtiftm ^x^m<D&fcm&*mtzitz>M&>&w 

£titz&, zcDigftft^tfisim-tzffiiz., mfttkm^T-t Stable, mm*. 

^mci£ytft*(Dmx&^ z> fret (^F7^7r-) «\ Mftfi?fg}£-e$js 

t^r t^-e#6o h^^^^T-FRET^^m-t-^fc^^fi, 
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ret ©&*tt*K»»te:|E«&w;: a Jg^JS&O&flf^o -cWfc-f 5 w 
^ K©£B#E?UTfc5o 
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mM-fZo KE^JK:flF»W»c:il*SU*:WtlSE2?iJtt, =«— KE^J©*5*s»M8i 

5>w*«*tftmxw:w^-r*fc«)^«3t*«*^^^^*i» (fret) ^fuffl-r 
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iftia?U;&#K*^ift^"£b-c^£ 0 yy*-^tt7u^i/Wi'b<z)T% ^ 

ft*) *m^X FRET (^:0^^e»T'«, *^E- FRET £ t>f ? ) D FRET 

Wiim^itgHiL-CIl ^ftOTOifc, FRET, 5:^3t^(DlH] 

£>^T£;L, GFP ^^^^tSe»<©lHHtejSfP^FKtt3 0~40nsec £$iJ5£ 
$^-C*5 0, ^tlfe GFP (D&ytCDmift (3~4nsec) £ Jfc^T^firfcS^fc. 

ot\ S*^*^O^JC«3t«5#?H^»»e>^fc»^t!:t4, FRET^^Cfct 

(7) t &£f&tt 1 1 £ r. £ a* t? # s „ 

(Anisotropy;A) fit, ^TO^tC J; <9 3fc£>5 ^ £ ^T*# 5 0 
A= [I (W) - I (M)] / [I (W) +2X1 (if)] 
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# t 

mytmffii^XZ)*^ h 7^* 7 7 —FRET (D^ffi(i N -fyt'fn (^^-<^ 
7°u-m*i) -Wvt'tf («SciTF\ Mrt) T*fr;i5 J; ote^^J* (3t¥3S 

i&ytmytmcDmfcn, mx.i*. ^ytM^t^M^^w. beacon ctakara) & 

#^UE^P^fe«9, tfll&fcf, ^SSC'^-glS?, 4 2t, No. 1, p77-8 
1 (1 9 9 7) ^^^|Ett$tb-CV^ 0 

« (cfp), (yfpk gM^iei (rfd ^fcfiw^^sew 

(BFP) te¥&mfbtlZ> 0 ^tlbtD'&ytmBWn. Pacific Northwest jellyfish, 
Aequorea victoria s the sea pansy % Renilla reniformis, ~Bl 1^ Phialidium 
gregarium t£ }£ h # h tl Z> (Ward, W. W. , fdl , Photochem. Photobiol. , 
35:803-808 (1982); and Levine, L. D. , ■fill, Comp. Biochem. Physiol., 72B:77-85 
(1982) )„ foSVMi, 7;Vtl/t^f>, a-^5V, Alexa, Cy ft if <7>{£#^W^ 

* 77* gfp or * /nm&\*&&irz>z. bfcx-oxtfFmztix^z 

(Prasher, D. C. , {tils Gene, 111:229-233 (1992); Heim, R. , {til, Proc. Natl. 
Acad. Sci., USA, 91:12501-04 (1994); 7RS#l i F{±}lS#-5§- 08/337, 915 ; B^tti0 
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PCT/US95/14692;S.U ? 7^S#WmM#-^-No. 08/706, 408) o GFP <D cDNA (i, m<b 
fdK^g cDNA fca«SbTt>J:< ,»5>tt5»^#:t>^7?tt^<D 
g6ff©£te^tt#»£«#L-C^5^-£aSfc5 (Cubitt, A. B.,(fe, Trends 
Biochem. Sci. 20:448-455 (1995))„ «fc 9 Sb&Xte3§ 

*>7 h Lyt GFP^^^Sf^M^^LTV^ (Heira, R. & Tsien, R. Y. Current Biol. 
6:178-182 (1996) )„ B^S!^ 7 ^ ftJfe^ftMSICOT 5 S&WMk 8 5 %J£JLh 

*M*B»^«5, »fe«3tae« (GFP), ffetTtiai (YFP) 

*¥-M. £ *tIB?'J h £ ttT V * 3 (Prasher, D. C. h (1992) , "Primary structure of 
the Aequorea victoria green fluorescent protein" , Gene 111 : 229— 233) 0 

Roger Y.Tsin, Annu. Rev. Biochem. 1998. 67:509-44, MTJHZ^&ZimXffttZ. 

tM3feI6f (GFP), St#,i&3te®6« (YFP) tUtitttlbo&gftt 
L-Ctt, #J;Lf:£, t!7y^7^ (#J;tk£, ^^UT • bf^ h !) T (Aequorea 
victoria)) h<D$:tizftX£ Z> 0 

GFP, YF P b*:tlh<D^mW-<F>~ i^^TiOTf, ^*5, F9 9S£l^9 
9 9#@©7? /^StfSF^kSlcS&LTl^w^Sr^U <fe(D7 

MGFP ; 

F99S, M153T, V16 3 A©7$ ;8^tt-5GFP ; 

S 6 5 T©7 5 / ^I^tnGFP ; 

F64L, S6 5T075/ra^ft5GFP ; 

S65T, S72A, N149K, M153T, 1167 TCOT 5 
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-T5GFP ; 

S202F, T2 0 3 I©7^/ m^MZ^TZ GFP; 
T2 0 3 I, S72A, Y 1 4 5 F©7$ /ill^t^GF P ; 
S65G, S7 2A, T2 0 3 F©7^S^I*ft5GFP (YFP); 
S65G, S72A, T 2 0 3 H©7 ^ / K3E^*tt 5 GFP (YFP); 
S65G, V68L, Q69K, S 7 2 A, T 2 0 3 Y©7? / if Mtt5 
GFP (EYFP-V68L, Q 6 9 K) ; 

S65G, S72A, T 2 0 3 Y(DT \ / MMMZ^TZ) G F P (EYFP); 
S65G, S72A, K 7 9 R, T 2 O 3 YW7 ^ t^GF P (Y 

F P) ; 

*«^TfiG F P^-Cfc5 C F P, YFP, RFPXtt^^Wfl^ 
ffflt5:^«t< 1 MJUt, YFPf^ffc5 Venus ^fflV^^i^f 
££ e Venus (CloV^te N Nagai, T. ^(2002) Nature Biotecnology 20, 87-90 
£r#fi8T?# 5o Venus tt x YFP©46#@©7x=;U77 = ^D^v'ytf^ 
i-*::fcKL«fc!!mfc*i5£3teg6«-t?fc!K ^ogfp i:tb$feUT, ^MSrtT* 
30-100 ffif, tSfLm^lEB^rtT* 3-100 f&<&SHS £ Srit/ifcU ffl^tOglST* 

^0^t:^ffl-e#5ftilO^^^i: LTtt, Vibrio fischeri » Y-l &3£<DM 
■fe^^Hc 6SC> Peridinin-chlorophyll (dinof lagellate Symbiodiniura sp. S5£ 
I6f), Synechococcus ft <*f<D*g#i/T y/^rU 7ft 5fc<D phycobili ggf 
^fcf, 7^ nil) * ]) ■< =H/T~ ^ n tf y i/T* 

31 Baldwin, T. 0., Biochemistry 29:5509-5515 (1990), Morris, B. 

J., Plant Molecular Biology, 24:673-677 (1994), Rl£ Wilbanks, S. M. , 
ftil , J. Biol. Chem. 268:1226-1235 (1993), IkTJ- Li fife , Biochemistry 
34 : 7923-7930 (1995) ft t* l-!S^ $ tlT V ^ 0 

SIFT ^ i? 7*^ -£ft#^j£#K<E> FRET <D$)^te, 2 O^ft^T-^fg 
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««j^^m^xtfy^*^©tt«fc fret RTfiftm®9nztt-rz>&7*m<D 
j&®K&m-tz 0 mis. ±%te&ftmmmk&mm&m!&ft\z±czzb*m* 

/ur^ >3r^— -fef C, >f / i/ 4, 5- hJJ *77s - hS^ft, 3UiL"^ 

^<y if^^tf "btt5 (^X-Cf. Katzenellenbogen, J. A. & Katzenellenbogen, 
B. S. Chemistry & Biology 3:529-536 (1996), St^Ames, J. B. , Curr. Opin. 

Struct. Biol. 6:432-438 (1996) Sr#f80 o U < tt. ^#T^SC 

K^lilttEM^ CaM laoT^i^S (fl&JX-fif, Crivici, A. & 
Ikura, M. Annu. Rev. Biophys. Biomol. Struct. 24:84-116 (1995) £r#$0 o IS 

MIS EM 

SkMLCK (M13) KRRWKKNFIAVSAANRFKKISSSGAL (ga?U#-*§- 1 ) 

smMLCK (smMLCKp) ARRKWQKTGHAVRAIGRLSS (ffi?U##2) 
CaMKII ARRKLKGA I LTTMLATRNFS (ME^J#-^3) 

Caldesmon GVRNIKSMWEKGNVFSS (BB?!|##4) 

Calspermin ARRKLKAAVKAVVASSRLGS (IE?U#-*§- 5 ) 
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.1 



PFK (Mil) 
Calcineurin 
PhK (PhK5) 
(PhK13) 



FMNNWEVYKLLAHI RPPAPKSGSYTV (IS?iJ#-S§- 6 ) 
ARKEVIRNKIRAIGKMARVFSVLR (M&m^ 7 ) 
LRRL I DA YAFR I YGHWVKKGQQQNRG (IE^J#^" 8 ) 
RGKFKVICLTVLASVRIYYQYRRVKPG (BE?U## 9 ) 



Ca2+ -ATPase (C28W) LRRGQ I L WFRGLNR I QTQ I K VVNAFSS S (JSM^^r 1 0 ) 

59- kDa PDE RRKHLQRP I FRLRCLVKQLEK (iH^J#^- 1 1 ) 

60- kDa PDE TEKMWQRLKGILRCLVKQLEK (gH3?IJ## 1 2 ) 
NOS (NO-30) KRRA I GFKKLAEA VKFS AKLMGQ (IS?U#-*§- 1 3 ) 
Type I AC (AC-28) I KPAKRMKFKT VC YLLVQLMHCRKMFKA (gB^J#^" 1 4 ) 
Borderella periussis AC IDLLWKIARAGARSAVGTEA (gE?U#-^ 1 5) 



Neuromodulin 

Spectrin 

MARCKS 

F52 or MacMARKS 
i3 -Adducin 
HSP90a 
HIV-1 g P 160 
BBMHBI 
Dilute MHC 
Mastoparan 
Melittin 
Glucagon 
Secretin 
VIP 
GIP 



KAHKAATKI QASFRGH I TRKKLKGEKK (IE?IJ§# 1 6 ) 
KTASPWKSARLMVHTVATFNS IKE (SE?lJ#-*§- 1 7) 
KKKKKRFSFKKSFKLSGFSFKKSKK (IE?IJ#-^ 1 8) 
KKKKKFSFKKPFKLSGLSFKRNRK (IE?IJ#-*§- 1 9) 
KQQKEKTRWLNTPNTYLRVNVADEVQRNMGS (IE?IJ#-S§- 2 0 ) 
KDQVANS AFQERLRKHGLEV I (ia?U#-*§- 2 1) 
YHRLRDLLL I VKRI VELLGRR (IE?'J#-5§- 2 2 ) 
QQLATL IQKTYRGWRCRTHYQLM (IE£lJ§-55- 2 3 ) 
RAAC I R I QKT I RGWLLRKRYLCMQ (IE?IJ#-$|- 2 4) 
INLKAALAKKIL (IE?'J## 2 5 ) 
G I GA VLKVLTTGLPAL I S W I KRKRQQ (1E^J#^- 2 6 ) 
HSQGTFTTSDYSKYLDSRRAQDFVQWLMNT (IE£lJ#-5§- 2 7) 
HSDGTFTSELSRLRDSARLQRLLQGLV (iE?U#-5§- 2 8 ) 
HSD A VFTDNYTRLRKQMA VKKYLNS I LN (Ifi?IJ#-*§- 2 9 ) 
YADGTF I SDYS AI MNKI RQQDFVNWLLAQQQKS (IE?IJ#-*§- 3 0 ) 



Model ^7°^ K CBP2 KLWKKLLKLLKKLLKLG (§SgU#j| 3 1 ) 
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ac, 7f=!)/^^7^; 

BBMHCI, brush-border 5:^" 

CaMKII, ^/wes?* V >*c~r—1£ II; 

CBP2, #/WEv^ y ^jft-g"*:^ K-2; 

gip, h y ^mm^-f- k; 

HIV-1 gP 160, k h^gE^fe*^ ;U7xy^n-/i5ef 160; 
hsp, t— hi/ a >y^ief; 

marcks, • * y x h-f/WbT^-^y y^- c 3f-j-~ ifSff; 

MHC, 5! ^-v^^fiil ; 

NOS, - h y ^^t^>Kv^^ —if ; 

PDE, 7frXfci?^^7 L: 7— if ; 

PFK, ^^/jx^/U^ h^-i"— if 

PhK, ^*!)7 —if ^-t— if ; 

sk- smMLCK, f feMt/¥rl!5^ t^ygi^rt-if ; 

vip, jhtf ft0ttteJ»-<:7^ K 

:/*-£3fc#^/fc£©¥i$BgHttt\ b< Mb 1 nm d»e>#«J 10 nm T'fc «9 , <t 

•9 0* b< f*^J 1 nra 3&>£>|& 6 nm "C$> <9 „ tl:#*t< 1 nm 4 nm t?fc 
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~1 57 5/ tflS(Z)^f Kt*fc5o y^#-£>— -Gly-Gly- Vis* — 

xhz> 0 

fifc#fcOV^Tfi, 0!l;Uix Huston, J. S. , fife, PNAS 85:5879-5883 (1988), 
Whitlow, M. , Protein Engineering 6:989-995 (1993), Newton, D. L. , 

m, Biochemistry. 35:545-553 (1996) ft ^{C|E^$ *IT1^5 0 

^^jia^ji it/dtt- wmn&tiL&i&mi-zz t&x%z> 0 -f^j-r-n 
jcajwiao»^x ff-r/v^-fi- vttm^v^^ K*/Mafr«r»* 

=■ l^y Ky T^-fbSB^J, XliMkSeitt «tv\ ^SfbSB^Jfi^ 0U;fctf, 

"Protein Targeting", 35 ^ N Stryer, L. , Biochemistry (4th ed. ). W. H. Freeman, 

1995 $ tix v n s * we^jt? j: v \ m&itnm « . ^&4b^ e «-c t> «t v ^ 
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h =3 y K V T %m&} b -r-5Sa?U (T ^ J Mfitfr MLRTSSLFTRRVQPSLFRNILRLQST-) 

(sb^ij##3 3), 'hti&ft&mwjk-rzmmadEL (be?u#-^3 4), c-^k) 

([CaaX] CAAX (IB?lJ#-5§- 3 6 ) , CC (SE?iJ#-5§- 3 7 ) , CXC (MB?lJ#-§- 3 8 ) , 3UZ 
CCXX (SE?lJ#-S§- 3 9 ) ,C-«Uch MM<D»Wtt"J^^^J^-t-5SE^J(SNAP-25 

^m^^m^ix. dna sflttc «t «9 i^i e sc ^ -c £ 5 „ jg^s e 

V>T^"!7^^ 7^*315 cDNAOPCR l£ £ o T ^gil" 5 £ £ 5„f^I6fro 
^liltaot^ItSiW^^^ 7^^A^^3Stt N 0.1 mM MnCl £ 

Sambrook {til, Molecular Cloning — A Laboratory Manual, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY, (1989) „ Current Protocols in 

Molecular Biology, F. M. Ausubel fife, eds. , (Current Protocols, a joint 
venture between Greene Publishing Associates, Inc. and John Wiley & Sons, 
Inc., most recent Supplement) (CfBite £ 2tTV N <5 G 

^ K0>3B3&*-=« — Ki"5** KE^'ili, mRNA ©^?It;SIR(a 9 , 
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%tiz> 0 ^^xmo"^^mmmr t\t, ^tim^mm^m^^x^^mm(D^ 
mm^y^^*^^^* k&x%z 0 ^nhn^mt lt 

X./iiTdSiptf 5>tu5 (09x.fiJx Maniatis, flfe, Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory, N. Y. , 1989 {ClEStCDftflf £:#fi) „ *£ 

C 1 2 MlLfc»^ffl^TMt^ I £j&s-C#5„ £>5V>«\ MgC 1 2 X 

bfc^ 0 ^^ 5 K<z>3¥Aft£f<©DNA h7^7x^-> 3 yftffltS^i^f 

J fi:Sr-tl(:h7^7x^i/gyt5ii^t5. 0 (SV 

4 0) Xli7^t'n--^7^^^i'^7^^'<^^--?:tfflLT > * 

(Eukaryotic Viral Vectors, Cold Spring Harbor Laboratory, Gluzman ed. , 1982 
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♦ t 

^71)^77 — DNA % 7°7^^ KDNA % XI4=^5 K DNA 9 $ 

TMV) SnKSfe$«^«4tofllJa« Xtt«3t»^3K«: = — Ki-*E^**tf*a*lfe 
K3S3^<**- (fli&fi, Ti^^S: K) ^SME*Ufe«»»IJia ; 
*3t*S^HISr = — Ki--5E^J^tpm^mxL!>-r/^^m^^^- (W^.Hf, 

£3§i£-<^ * — *TM£JB1-5 31 ir^-e# 5 (0!l;t tf, Bitter, Methods in 

Enzymology 153:516-544, 1987 &#J8) 0 0!l;U£, *B®^^^ = 
£\ /^TDt?/-^^ plac, ptrp, ptac (ptrp-lac ~f U y K^o ^e — 
* -) £> pL ft ^©BNlLtt^u * - * -Sr«fflt5 w £ ^T'# 5„ n£f Llb&ftBia^ 

(i\ p«^D^^>r ^o*- ) Xtem%WjVo<>4 ^*\z&%:-tz>7'u^~- 
18 



kfr-C£ ^!)x.^s Current Protocols in Molecular Biology, Vol. 2, Ed. 
Ausubel, fib,, Greene Publish. Assoc. & Wiley Interscience, Ch. 13, 1988; Grant, 
fife. , Expression and Secretion Vectors for Yeast, in Methods in Enzymology, 
Eds. Wu & Grossman, 31987, Acad. Press, N. Y. , Vol. 153, pp. 516-544, 1987; 
Glover, DNA Cloning, Vol. II, IRL Press, Wash., D. C. , Ch. 3, 1986;3£U^:: N 
Bitter, Heterologous Gene Expression in Yeast, Methods in Enzymology, Eds. 
Berger & Kimmel, Acad. Press, N. Y. , Vol. 152, pp. 673-684, 1987; RTf The 
Molecular Biology of the Yeast Saccharomyces, Eds. Strathern fife., Cold 
Spring Harbor Press, Vols. I and II, 1982 & £*&#BfH-;5 - t 3 C ADH 

xit leu2 fc z<Dm&$m&'7* a i gal & t^mm^ v^-f— 

£{£ffl1" ; 5 ri^ff 5 (Cloning in Yeast, Ch. 3, R. Rothstein In: DNA Cloning 
Vol.11, A Practical Approach, Ed. DM Glover, IRL Press, Wash., D. C. , 1986) „ 

7°n^E— ^-ICt l 9'fJEifii~5 li^-C#^o 0!l*Liix CaMV <£> SSSRNA&tF 19S RNA 
■7°n^— t£l*(D ")-f;^yo*- ^ — (Brisson, fife, Nature 310:511-514, 
1984), Xf* TMV KM1rZ>=i — M&f/D*- * — (Takamatsu, fife, EMBO J. 
6:307-311, 1987) 5„ £>5 V^i x RUBISCO <D/hMl^^-~ y h (Coruzzi, 
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fife. 1984, EMBO J. 3:1671-1680; Broglie, fife, Science 224:838-843, 1984) ft 

Xllt-I->3*^^B^-^- (#J;Ui, 
hspl7. 5-E X(ihspl7. 3-B (Gurley, fife, Mol. Cell. Biol. 6:559-565, 1986) ft 
if) «H£fflLTt>J:V\, wih,b<B*36ttW\ Ti^*^ h\ Ri^°^^5: K, ttft 

11, 0!Jx_fi, Weissbach & Weissbach, Methods for Plant Molecular Biology, 
Academic Press, NY, Section VIII, pp. 421-463, 1988 ;RXf- Grierson & Corey, 
Plant Molecular Biology, 2d Ed. , Blackie, London, Ch. 7-9, 1988 ft if {CfS 

77 7 *y 7^7W-T^#^^!7^/W^(AcNPV) £r-^* — i: LTffflUt^ 
5feate-7-* , 3S^t"'5C:i:iSt?#S 0 ~ (D ^/I^fS, Spodoptera frugiperda B 
l&T?^Wi-S, *3t*t^3l«r = -Ki-5E^J*w<0^-r/i'^0**JI«« (09*. 
f±\ ttftWAfirP) ft-^ a— AcNPV ^n^e — <7-(D$iJ^IT^g<c 

*3tffi^* £ = - Ki~ 3 E^U £jE b < flp A b ffcfcitfi-? k L , 

Spodoptera frugiperda fcBIiSKl&Sk -^O^I^T-if A bfc3gfc^£^5l£ 

(#JxJix Smith, fife, J. Viol. 46:584, 1983;&t^OT#fr3l 
4,215,051 -£&#fla) 0 

tzm%W}W<Dm&m<Dmwftmmm&m&ft? zt&'sji&izLftz. -ym&m<o 

5wH5^U\ ^OJ; 5 ft^3fc$BJ5£tfci: bTfi, CHO, VERO, BHK, HeLa, COS, 
MDCK, Jurkat. HEK-293, &tMC WI38 -ft if j^tf hfr%> fr, Z.frb\zmi££tlZ> 

k(D-vnft\,\ 
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^^/l^^t^^S (#!l;U^ Logan &Shenk, Proc. Natl. Acad. Sci. USA, 81: 
3655-3659, 1984 £r#JS0 o &>5VSi, 17 ^ i/^T 7. 5 K y'u^e— ? — & 

fefB-fZ^t&X^ Z>(mXl-£, Mackett, Proc. Natl. Acad. Sci. USA, 79: 
7415-7419, 1982; Mackett, ftfe, J. Virol. 49: 857-864, 1984; Panicali, 
Proc. Natl. Acad. Sci. USA 79: 4927-4931, 1982 £#BS) e Vkfefc^^m t V- 

thvHfeX-hZ (Sarver, Mol. Cell. Biol, l: 486, 1981) c wtf>DNA£:-v 
!>^^^AUfcE^^, 7°^ ^5 K{i«fci9lMOO~2 0 0nt-i 
gf^o #AUfccDNACD^^fi s ^^^^ K^?g^<D^fe#{£|a^&£;ft5c: 

-ft, neo K'f(^feo:i:l: < J:oT^ 

^ ut. ^«rtT^^3tm^it{g^co^^^i>^^i-^ rim 

5^* — i LT^/Bi^ ^ fc*St?# 5 (Cone & Mulligan, Proc. Natl. Acad. Sci. 
USA, 81:6349-6353, 1984) 0 S5 W</KD3£?Stt x * * n ^Or— 1/ IIA ^ — ^ 
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cdna x*i&nm&-rz> - <t * s_ e* ^ 0 m^m^7°7^ 5 k^ws^-^-h: 

^ttl > i>y ^t- if(Wigler, fife, Cell, 11:223, 

1977), t tf^-y-^^^-yT — ^ y h 7 ^7x7- if (Szybalska 

& Szybalski, Proc. Natl. Acad. Sci. USA, 48:2026, 1962), Rl^Ty £ =- 
Tjsy Tjfvv^ h^^^^^^— if (Lowy, fife, Cell, 22: 817, 1980) Afc^&^tl 
tk- hgprt- Xttaprtaana-C^i-Sr ^^T*t-5o Sfc, ftHt^trL^W 
^h^t-F tC*ti" 5 WttS: S dhfr (Wigler, ftfe, Proc. Natl. 

Acad. Sci. USA, 77: 3567, 1980; 0' Hare, fife, Proc. Natl. Acad. Sci. USA, 8: 
1527, 1981), $ 37x7 — W J t4^T#4-i"S gpt (Mulligan & Berg, 

Proc. Natl. Acad. Sci. USA, 78: 2072, 1981), 7$;^3'>K G-418 
t5»tt^#4t5 neo (Colberre-Garapin, fife, J. Mol. Biol., 150:1, 1981), 
S-t/^-T ^n^S/^fclMi-SiftteSrtt-S-i"^ hygro (Santerre, ftfe, Gene, 30: 

147, i984)$tm?-<Dmw.<D&mk LttffltSwtis-eis, 

V(Dft^ D fd^ >- K— r £ ^"Jt^^i- 5 trpB, jfcfflJSas fc Xf-iSXD 
jtt>y\Z.KX3-y~- /^ZtizmTZ)^ kZ^-miZirZ) hisD (Hartman & Mulligan, 
Proc. Natl. Acad. Sci. USA, 85:8047, 1988), &X$lZ, jrjV—^^l! jUtf* 
is 9— ifV \?#— 7?fc3 2 - (-^7/^D^f;v) -DL-t/i/=fy|:t 
"t~ -5 ft f\f # ~t~ -5 0DC (ornithine decarboxylase) (McConlogue L. , In: 
Current Communications in Molecular Biology, Cold Spring Harbor Laboratory, 
ed. , 1987) ft irasajfctf <b*L5«, 

22 



» • 

D N A^At 5 r t J: M >- f h d T'^lt 5 C i: ^T-# 5 0 IP*>, 

(Dm^&x-i&ytm&mte. ±mMtet*<Djf?Mmf&. xnmm^m%W}^mmfj: t* 
mmmt, igyti%^m<Dmffi*ffimz-fz>tifr<D?? e $:^A;x^xb x\*\ m 

xhz> 0 r :t*, v-^^^y^^ ra, K-*— Ky 

li,»^ief4'ro7^t^?-^l^tT*^*i/*ffittf t-ctiv^. 

£ kx <>x]%mmm$ifrteMmmi&xm.ife-tz> x o \z.mi&tz> rims. 
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s<;v<D&^L<Dtz.mz.m$i-rz>^bfrT*%z> 0 ±mm (e. coio n^conm^mm 
^t^rH^-t^o mmtetgmm&xiij ^^#(Dmmxh^\ 

mmm 

( 1 ) W-cameleon (Dit&^Wi^k 

pRSET B /Venus(Nagai, T. ftil(2002) Nature Biotecnology 20, 87-90) 
5' -attggatcccatggtgagcaagggcgagg-3' ( MB # # 4 O ) 

5' -catgcatgcgggcggcggtcacgaactc-3' (12 J'J#^ 4 1 ) Sr^^^^^^fflV^T 
PCR £fTftV\PCRM^£$iJPS^^£3/z?HI £ -SnAI -e^O^f Ufc 0 pRSET B /YC2. 12(Nagai, 
T. fife (2002) Nature Biotecnology 20, 87-90) £r BamHI t Sphl XtyWr-^Z) ^t\Z. 
<£ «9 ECFPil^^^t)|^#^r{e:Ji|S<Z>flJ^^3S^PCRm^^7^^-v' 
a W-cameleon ^ ^ % * ±mM 1*1 $ ^ Z> - £ # tfcS 3fe 5 

pRSET B /W-caraeleon ^#fc 0 W-cameleon (Dm^^M 1 (TS) IC^^o 

(2) w-scat (pmfc^mm 

pRSET B /Venus(Nagai, T. (2002) Nature Biotecnology 20, 87-90) ^rilt, 
5' -gctggtaccatggtgagcaagggcgagg-3' ( IB M # 4 2 ) 

5' -gcagaattctcacttgtacagctcgtccatgcc-3' (1B^ I J#-^ 4 3 ) JtZf? W — i^ffi 
V X T PCR ^rfrV^^ PCR^^^JPI^^^Ix i?coRI -e^D^, pRSETB £>H?]fjilJP£g# 
^i^-T M-^-C^^-v'a yf^^^ia "9, pRSETB/Venu s-KE # 0 
pRSET B /Venus(Nagai, T. fife (2002) Nature Biotecnology 20, 87-90) 
5' -attggatcccatggtgagcaagggcgagg-3' ( IB ^'J # t|- 4 4 ) ^ 
5' -gctggtaccatcgacctcatcagtgatcccggcggcggtcacgaa-3' (IB^U#-^ 4 5 ) %:Zf 
— ^fflV^T PCR £fir&V\ PCR ^^^^iJPg^^^HI £ flanl -C^l^bfc 0 
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r (D®m&mfal£$i PCR pRSETB/Venus-KE <D BaaHI, Kpnl iM Y\C=7 4 ? 

~-^B^-tz>z.tK&*) w-scat ?^/<?m*±mwftx*&m£i£%z t&mm 

5 pRSET B /W-SCAT £r#fc 0 W-SCAT <75ltit£r® 1 (±®) ^"To 

pRSET B /W-caraeleon pRSET B /W-SCAT V^X^»K«rJ^«<Elft U 50 ^ 

g/ml ©7>'fv' y y&istx LB !7*l^ — h_b*C 37*C X 15B#^J*^bfc 0 v-Vi/^n 
D^fy^7y7 P U 50 //g/ml O/yt'^y V^^tf 20ml <D LB Jgife;^ Ao 

m^iniuxb iomi <d PBs(-)^ft?bfc 0 y \s^^7ls**m^^XMfo*W.W&. 

T&>bftM^£ V) ^FigttPi^^^ 9 R&Wc _L?fK: 800^1 (D Ni-NTA agarose 

(qiagen)^^p^. mki-c i m-ty* h^-zw^o-r, 
(4) ^ytm^^m-m 

±|5T#^iXfc W-cameleon 1ml CO^J^^^ (50mM HEPES (pH7. 5) , 100 

ix M EGTA 50mM HEPES (pH7. 5) , 100 EGTA, ImM CaCl 2 ) d^lbfc., # 

IR^te 1 75 / 7^<r> 1 <t Lfco ±fB-C=f# bii^ W-SCAT m&%: 10 bfc t (D 2 n 1 

<t active caspase3 (CPP32, MBL) lUnit ^SJi&fflI»t (20mM HEPES (pH7. 5) , 
lOOmM NaCl, ImM EDTA, lOraM DTT, 10% sucrose) \Z.1)Ux. 20 u 1 £ U 37°Ce 2 H# 
KSi^^-frfCo Active caspase3$rAP^^V^tCD^r*fBl^ffiV^fc 0 S/^#lmlPBS (-) 
*1j\\x.tc 0 ±%ttfo^fc(D?^/<2m.<0^%mi3 > &. i k Beacon (TAKARA)^fflVNT^iJ 

W-cameleon 55 JlZF W-SCAT ^ffll/^w H:J:ot, f&IW^flT^K^ 
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tmrte&yti$ft kmmtmt&£ ntft&jj& (mA) 

W-SCAT3 

casp3 ft b 2555. 7 1362. 7 225. 8 

casp3 fe »9 2712. 5 1265. 2 276. 0 

W-came 

Ca ft b 688. 47 321. 5 275. 6 

Ca &9 631.42 312.0 254.4 

a : g^^UPMT OfcflrHgit^) Till^ bfc # CDl£ft3&S OfSfcfW 

ft fit) ^r^-fo 

#3&91fc:«fc*U;r, y ^f^ K»cf|3|$ixfca:ft«aSag'fb4 > fret lz£ K)=e-#— i~ 

situ -ef^ssii-s r t «fc«>, ±»o -^mms.^^mmm^m^Rnmm 
-rz&ytQon&fflm trv^^Tii, 1 o<d fret mmx^mm^&m^m.m 

a±ifeb*^VNftv^ft, fret W^fflv^^ft^^r^/HbT^, ^oT^-fe 

«>>r^— ^^^teia-rso flix-ff, cfp, yfp, rfp zti^ti&mizL&ytm-x&M 

mK£% FRET-f v^^&fTftx.^ 1 0(D|«CD^T'3 0(7)*^^P)B#(c:^ 
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5. *3t^^36S*3tae«Venus-e*)5, 1 4 O^t^IE 
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if c-r / v- h— ;wi,4, 5- h y **:7^— hS^^,xfii/^-<y ^t*$>£, 

8. ftffimm<Dm#)U?w3>^v~ y v-efcs, it 7 ^iE«^^^m 

9. glft^^hW, f^5tv/^i^t- tf(skMLCKph ^?ijg55 
•^r^^^m^r-r— if (sroMLCKh #/Wev^ y ^=3r^— if II (CaMKIIh ^A-x^ 

^;U7>^;W$y, h^r-^— if\ £ y /J^^y^ 

— if if\ Ca2+ATP T— if. 59 Kda /j^^v^;*^— if (PDE) , 60 Kda tfc 

^^^^■x^-if (PDE), - h V yflr**/ Kv-y^- if\ Il7f=y/^ 
•7— if\ Bordetella pertussis T'X — V >V*/>7 =7— if, ni-c-tv/jL >j y x ^ 

hyy, $y^ W/Wbr^^^y y^- c if (marcks) x 

MacMARCKS (F52h b-Adducin, t — h v- a y ^ S 6® HSP90a, t FM^^ 
/^xy^n-Z^y^/nf-fy 160(HIV-1 gpl60K ^7 y is=*. tf— 5 
^-v-^a^-KBBMHBI), #5:^-^^fi#I(MHC), ^ y^>\ 

=f^ N ir^ u^-ly^jk^^m^m^^^- K (VlPhtf* h y >-pj.#-<^ K (GIPK 
Xte^/Wtv^ y ^^^7°^ K-2 (Model ^7°^ K CBP2) CD # /we v> ^- y 

11. u 1 ^t, 3 075 /isst'fcs, n^m 1 o mis«<E> 

1 2. ^^M^M^UT^^03i^it^^b$ii:^^W^«cD^^ia 
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(2) K-^— ^SrjajE**Sie ; XU 5 

(3) Kififf ©^UfftR©i^ttl:^ LfcfWf of ^ix^^^-fe 

r. fc£r£tf\ If^l 6£><b 1 8 <Dls!1nfr\z.V5M<Djj& 9 

2 0. jHBlia^^Jg^m*^t)ii**SXm*s, f 3tfg^aiO»5lSr = -K 

y^7x^i/ 3 yf5rt^tf> If l 9 ^isfco^-feo 

2 1. 8*3ft3Sij&»G>l 5©^36M!i|B«l©***&^3!l«:3— Ki-5ftfifU 
2 2 . If ^ 2 l H:Kigfc<z>»»*r'grir3S^<* * - G 

2 3. if ^2 i^ia«o^x«»*^2 2[z&.mo&&'<* f—zG-r 
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Venus — Asp — Glu — Val — Asp — Venus 



Venus — ;£A^ev>^y^ 





M13 




Venus 
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10/538772 

JC06 Rec'd PCT/PTO 1U JIM 2005 

SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent indicator using FRET 

<130> A31676A 

<160> 45 

<210> 1 

<211> 26 

<212> PRT 

<213> animal 

<400> 1 

Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg 

15 10 15 

Phe Lys Lys He Ser Ser Ser Gly Ala Leu 
20 25 

<210> 2 
<211> 20 
<212> PRT 
<213> animal 
<400> 2 

Ala Arg Arg Lys Trp Gin Lys Thr Gly His Ala Val Arg Ala He Gly 

15 10 15 

Arg Leu Ser Ser 
20 

<210> 3 
<211> 20 
<212> PRT 
<213> animal 
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<400> 3 

Ala Arg Arg Lys Leu Lys Gly Ala He Leu Thr Thr Met Leu Ala Thr 

15 10 15 

Arg Asn Phe Ser 
20 

<210> 4 
<211> 17 
<212> PRT 
<213> animal 
<400> 4 

Gly Val Arg Asn He Lys Ser Met Trp Glu Lys Gly Asn Val Phe Ser 

15 10 15 

Ser 

<210> 5 
<211> 20 
<212> PRT 
<213> animal 
<400> 5 

Ala Arg Arg Lys Leu Lys Ala Ala Val Lys Ala Val Val Ala Ser Ser 

15 10 15 

Arg Leu Gly Ser 
20 

<210> 6 
<211> 26 
<212> PRT 
<213> animal 
<400> 6 
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Phe Met Asn Asn Trp Glu Val Tyr Lys Leu Leu Ala His He Arg Pro 

15 10 15 

Pro Ala Pro Lys Ser Gly Ser Tyr Thr Val 
20 25 

<210> 7 
<211> 24 
<212> PRT 
<213> animal 
<400> 7 

Ala Arg Lys Glu Val He Arg Asn Lys He Arg Ala He Gly Lys Met 

15 10 15 

Ala Arg Val Phe Ser Val Leu Arg 
20 

<210> 8 
<211> 26 
<212> PRT 
<213> animal 
<400> 8 

Leu Arg Arg Leu He Asp Ala Tyr Ala Phe Arg He Tyr Gly His Trp 

15 10 15 

Val Lys Lys Gly Gin Gin Gin Asn Arg Gly 
20 25 

<210> 9 
<211> 27 
<212> PRT 
<213> animal 
<400> 9 
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Arg Gly Lys Phe Lys Val He Cys Leu Thr Val Leu Ala Ser Val Arg 

15 10 15 

He Tyr Tyr Gin Tyr Arg Arg Val Lys Pro Gly 
20 25 

<210> 10 
<211> 28 
<212> PRT 
<213> animal 
<400> 10 

Leu Arg Arg Gly Gin He Leu Trp Phe Arg Gly Leu Asn Arg He Gin 

15 10 15 

Thr Gin He Lys Val Val Asn Ala Phe Ser Ser Ser 
20 25 

<210> 11 
<211> 21 
<212> PRT 
<213> animal 
<400> 11 

Arg Arg Lys His Leu Gin Arg Pro He Phe Arg Leu Arg Cys Leu Val 

1 5 10 15 

Lys Gin Leu Glu Lys 
20 

<210> 12 
<211> 21 
<212> PRT 
<213> animal 
<400> 12 
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Thr Glu Lys Met Trp Gin Arg Leu Lys Gly lie Leu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 
20 

<210> 13 
<211> 23 
<212> PRT 
<213> animal 
<400> 13 

Lys Arg Arg Ala He Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe 

15 10 15 

Ser Ala Lys Leu Met Gly Gin 
20 

<210> 14 
<211> 28 
<212> PRT 
<213> animal 
<400> 14 

He Lys Pro Ala Lys Arg Met Lys Phe Lys Thr Val Cys Tyr Leu Leu 

15 10 15 

Val Gin Leu Met His Cys Arg Lys Met Phe Lys Ala 
20 25 

<210> 15 
<211> 22 
<212> PRT 
<213> animal 
<400> 15 
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Ala Cys lie Asp Leu Leu Trp Lys He Ala Arg Ala Gly Ala Arg Ser 

15 10 15 

Ala Val Gly Thr Glu Ala 
20 

<210> 16 
<211> 27 
<212> PRT 
<213> animal 
<400> 16 

Lys Ala His Lys Ala Ala Thr Lys He Gin Ala Ser Phe Arg Gly His 

15 10 15 

He Thr Arg Lys Lys Leu Lys Gly Glu Lys Lys 
20 25 

<210> 17 
<211> 24 
<212> PRT 
<213> animal 
<400> 17 

Lys Thr Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val 

15 10 15 

Ala Thr Phe Asn Ser He Lys Glu 
20 

<210> 18 
<211> 25 
<212> PRT 
<213> animal 
<400> 18 
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Lys Lys Lys Lys Lys Arg Phe Ser Phe Lys Lys Ser Phe Lys Leu Ser 

15 10 15 

Gly Phe Ser Phe Lys Lys Ser Lys Lys 
20 25 

<210> 19 
<211> 24 
<212> PRT 
<213> animal 
<400> 19 

Lys Lys Lys Lys Lys Phe Ser Phe Lys Lys Pro Phe Lys Leu Ser Gly 

15 10 15 

Leu Ser Phe Lys Arg Asn Arg Lys 
20 

<210> 20 
<211> 31 
<212> PRT 
<213> animal 
<400> 20 

Lys Gin Gin Lys Glu Lys Thr Arg Trp Leu Asn Thr Pro Asn Thr Tyr 

1 5 10 15 

Leu Arg Val Asn Val Ala Asp Glu Val Gin Arg Asn Met Gly Ser 
20 25 30 

<210> 21 
<211> 21 
<212> PRT 
<213> animal 
<400> 21 
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Lys Asp Gin Val Ala Asn Ser Ala Phe Gin Glu Arg Leu Arg Lys His 

15 10 15 

Gly Leu Glu Val He 
20 

<210> 22 
<211> 21 
<212> PRT 
<213> animal 
<400> 22 

Tyr His Arg Leu Arg Asp Leu Leu Leu He Val Lys Arg He Val Glu 

15 10 15 

Leu Leu Gly Arg Arg 
20 

<210> 23 
<211> 23 
<212> PRT 
<213> animal 
<400> 23 

Gin Gin Leu Ala Thr Leu He Gin Lys Thr Tyr Arg Gly Trp Arg Cys 

15 10 15 

Arg Thr His Tyr Gin Leu Met 
20 

<210> 24 
<211> 24 
<212> PRT 
<213> animal 
<400> 24 

8/15 



Arg Ala Ala Cys He Arg He Gin Lys Thr He Arg Gly Trp Leu Leu 

15 10 15 

Arg Lys Arg Tyr Leu Cys Met Gin 
20 

<210> 25 
<211> 12 
<212> PRT 
<213> animal 
<400> 25 

He Asn Leu Lys Ala Ala Leu Ala Lys Lys He Leu 

1 5 10 

<210> 26 
<211> 26 
<212> PRT 
<213> animal 
<400> 26 

Gly He Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu 

15 10 15 

He Ser Trp He Lys Arg Lys Arg Gin Gin 
20 25 

<210> 27 
<211> 30 
<212> PRT 
<213> animal 
<400> 27 

His Ser Gin Gly Thr Phe Thr Thr Ser Asp Tyr Ser Lys Tyr Leu Asp 
15 10 15 
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Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr 
20 25 30 

<210> 28 
<211> 27 
<212> PRT 
<213> animal 
<400> 28 

His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Asp Ser 

15 10 15 

Ala Arg Leu Gin Arg Leu Leu Gin Gly Leu Val 
20 25 

<210> 29 
<211> 28 
<212> PRT 
<213> animal 
<400> 29 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser He Leu Asn 
20 25 

<210> 30 
<211> 33 
<212> PRT 
<213> animal 
<400> 20 

Tyr Ala Asp Gly Thr Phe He Ser Asp Tyr Ser Ala He Met Asn Lys 
15 10 15 
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He Arg Gin Gin Asp Phe Val Asn Trp Leu Leu Ala Gin Gin Gin Lys 
20 25 30 

Ser 

<210> 31 
<211> 17 
<212> PRT 
<213> animal 
<400> 31 

Lys Leu Trp Lys Lys Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu 

15 10 15 

Gly 

<210> 32 
<211> 5 
<212> PRT 

<213> eucaryotic cell 
<400> 32 

Lys Lys Lys Arg Lys 

5 

<210> 33 
<211> 26 
<212> PRT 

<213> eucaryotic cell 
<400> 33 

Met Leu Arg Thr Ser Ser Leu Phe Thr Arg Arg Val Gin Pro Ser Leu 

15 10 15 

Phe Arg Asn He Leu Arg Leu Gin Ser Thr 
20 25 
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<210> 34 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<400> 34 

Lys Asp Glu Leu 

<210> 35 

<211> 3 

<212> PRT 

<213> eucaryotic cell 

<400> 35 

Ser Lys Phe 

<210> 36 

<211> 4 

<212> PRT 

<213> eucaryotic cell 
<220> 

<221> unsure 
<222> 4 
<223> unknown 
<400> 36 
Cys Ala Ala Xaa 
<210> 37 
<211> 2 
<212> PRT 

<213> eucaryotic cell 
<400> 37 



Cys Cys 
<210> 38 
<211> 3 
<212> PRT 

<213> eucaryotic cell 
<220> 

<221> unsure 
<222> 2 
<223> unknown 
<400> 38 
Cys Xaa Cys 
<210> 39 
<211> 4 
<212> PRT 

<213> eucaryotic cell 
<220> 

<221> unsure 
<222> 3 
<223> unknown 
<220> 

<221> unsure 
<222> 4 
<223> unknown 
<400> 39 
Cys Cys Xaa Xaa 
<210> 40 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

attggatccc atggtgagca agggcgagg 
<210> 41 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 41 

catgcatgcg ggcggcggtc acgaactc 
<210> 42 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

gctggtacca tggtgagcaa gggcgagg 
<210> 43 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence-' Synthetic DNA 
<400> 43 

gcagaattct cacttgtaca gctcgtccat gcc 33 
<210> 44 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 

attggatccc atggtgagca agggcgagg 29 
<210> 45 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 45 

gctggtacca tcgacctcat cagtgatccc ggcggcggtc acgaa 45 
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